To determine the effect of trichiasis surgery on visual acuity.
fidence interval, 1.04-2.70). Independent predictors of visual acuity improvement in the eyes that had surgery included the number of lashes touching the globe prior to surgery and baseline visual acuity. Among patients, 93.8% described significant pain and 90.4% significant photophobia at baseline compared with only 1.4% and 0.9%, respectively, following surgery.
Conclusions: Surgery to correct trichiasis appears to provide significant visual acuity improvement as well as a decrease in subjective concerns in patients with trachomatous trichiasis. 1 This chronic conjunctivitis is caused by infection with the bacterium Chlamydia trachomatis. Years of repeated episodes of trachoma causes scarring of the eyelid, which may result in inward turning of the eyelashes, a painful, debilitating condition known as trachomatous trichiasis. 2 The in-turned, or trichiatic, eyelashes scratch the surface of the eye and the cornea, which can result in corneal scarring and eventual blindness. 2 The World Health Organization (WHO) estimates that that trachoma accounts for 3.6% of global blindness 3 ; if 3.6% of visual impairment globally is due to trachoma, then an estimated 5.8 million people are visually impaired by it. In trachomahyperendemic regions of countries such as Ethiopia, the prevalence of trachomatous trichiasis in adults has been reported to be as high as 7%. 4, 5 Surgery for trichiasis is an important component of the WHO's strategy to eliminate blinding trachoma by the year 2020, which consists of surgery for trichiasis, antibiotic use, facial cleanliness, and environmental improvement (SAFE). 5 In particular, the WHO recommends bilamellar tarsal rotation, as this procedure has been reported to have the highest success rates compared with cryoablation and tarsal advance and rotation. 6, 7 Surgery is performed to correct trichiatic eyelids, and would be expected to improve pain and photophobia associated with trichiasis, but the effect on visual acuity deficit is unclear. Three studies have reported conflicting relationships between trichiasis surgery and change in visual acuity. Studies in Oman and The Gambia found an improvement in visual acuity following surgery, 6, 8 while a small study found no relationship. 9, 10 Thus, some evidence exists regarding improvement in visual acuity following trichiasis surgery, although the magnitude of that improvement is unclear. The objective of this study was to determine the association between trichiasis surgery and changes in visual acuity outcomes in the context of a clinical trial of patients having trichiasis surgery in Ethiopia.
METHODS
This study uses data from the Surgery for Trichiasis, Antibiotics to Prevent Recurrence (STAR) trial, a randomized, singlemasked, clinical trial of 1452 patients who had trichiasis surgery in the Wolayta Soddo Zone of southern Ethiopia. 11, 12 The primary aim was to determine whether postoperative treatment with oral azithromycin reduces trichiasis recurrence rates 1 year after surgery compared with topical tetracycline. The methods of data collection for the trial have been described in detail previously. 11 In brief, patients aged 18 years and older with trichiasis in at least 1 eye not treated surgically were eligible for enrollment. All patients had bilamellar tarsal rotation surgery performed by local integrated eye care workers who were trained immediately prior to the study and certified especially for this trial. Participants were randomly assigned to receive 6 weeks of topical tetracycline twice daily or a single 1-g dose of azithromycin postoperatively.
Throughout the trial, visual acuity measurements were taken at baseline. For the final phase of enrollment (OctoberDecember 2003), all 439 participants were also asked to have their visual acuity measured 6 months after surgery. These participants are the cohort used for the present analysis.
MEASUREMENT OF VISUAL ACUITY
Presenting distance visual acuity for each eye was measured using a commercially available logMAR tumbling E chart. Measurements were performed with the chart fully illuminated by the sun. Visual acuity was determined at 3 m, with the participants' presenting refracting correction. Forced choice procedures following strict protocols were done, and the number of letters read was recorded. Examiners stopped when the participant could not read 3 of 5 letters on a line correctly. If the participant was unable to correctly identify 3 of the 5 letters on the first line, visual acuity was tested at 1 m. If the patient was unable to read the first line of the chart at 1 m, hand motion, light perception (LP), and no light perception (NLP) were assessed at 1 m. Counting fingers assessment was not done. Acuity was only assessed to the 20/20 line.
TRICHIASIS
Trichiasis was defined according to WHO criteria as the presence of 1 or more lashes touching the globe and/or evidence of epilation. 13 The number of lashes touching any part of the globe and the number touching the cornea, in particular, were recorded. If more than 10 lashes were found to be touching the globe, the numeral 10 was recorded. Evidence of epilation, defined as the visible presence of eyelash stubs, was noted as present or absent. Entropion was graded as mild (all lash bases visible), moderate (some lash bases visible but others not), or severe (all lash bases not visible). Eyes that did not have surgery did not have trichiasis.
SUBJECTIVE ASSESSMENTS OF VISION
Participants' subjective assessment of their vision was evaluated through inquiry regarding the amount of pain and photophobia they experienced. Pain was rated on a scale from 1 to 4, with 1 indicating no pain; 2, some pain; 3, moderate pain; and 4, severe pain. Photophobia was based on a question about the difficulty they had seeing in bright sunlight, which was rated on a scale from 1 to 4, with 1 indicating no difficulty, 2, some difficulty, 3, moderate difficulty, and 4, severe difficulty. These assessments were available for the baseline and 6-month follow-up visits for this cohort.
STATISTICAL ANALYSIS
Data analyses were performed using Stata version 9.0 (StataCorp LP, College Station, Texas). Visual acuity was scored as the number of letters read and then converted to logMAR scores. Significant eye pain was defined as moderate severe pain, while significant photophobia was defined as moderate or severe difficulty seeing in bright light. Bivariate relationships were explored using simple linear regression to examine differences in baseline visual acuity and subjective complaints by sex, age category, and number of lashes touching the globe (severity of trichiasis) in all eyes.
Changes in visual acuity between baseline and 6 months after surgery were assessed using paired 2-sided t tests. The eyes in which no surgery was performed (eyes without trichiasis, n=88) served as a comparison group for the eyes in which surgery was performed (n=790). The analysis was performed excluding eyes with a baseline visual acuity of LP or NLP (n=35) for 2 reasons: (1) they would not have to have arbitrary logMAR scores assigned, which might skew results, and (2) they were blind largely from causes such as retinal degeneration or severe cataract, which would not be expected to improve owing to trichiasis surgery. We did not exclude corneal opacities. Seven eyes did not have visual acuity recorded at baseline, and 18 eyes did not have visual acuity measures at follow-up. We defined improvement in visual acuity as an improvement of more than 1 line (0.1 logMAR) of visual acuity. Using all remaining eyes (n = 818), a multivariable logistic regression model was used to determine whether surgery, controlling for other factors, was associated with an improvement in visual acuity. The standard error of the estimates obtained from all regression modeling were corrected using the generalized estimating equation approach to adjust for the correlation between eyes. Individuals' subjective assessments of vision, namely pain in eyes and difficulty seeing in bright light at baseline vs 6 months after surgery, were compared using McNemar's 2 test. All procedures and protocols for this study were reviewed and approved by the Johns Hopkins Institutional Review Board and the Ethiopian Science and Technology Commission.
RESULTS

BASELINE CHARACTERISTICS
Of the 1452 participants enrolled in the STAR trial, 448 patients were recruited in the last enrollment period, 439 (98.0%) of whom were available 6 months after surgery. Nine (2.0%) individuals were not followed up at 6 months, 6 of whom had developed recurrent trichiasis before the 6-month follow-up, 2 who died, and 1 who moved away prior to the 6-month visit. The 439 participants were mostly female (74%), as was true for the whole population ( Table 1) . A total of 351 patients (80%) had surgery on both eyelids, while 88 had surgery on 1 eyelid only, resulting in 790 eyelids that had surgery and 88 eyelids that did not. Most (94%) patients described moderate to severe pain in their eyes at baseline, and 90% reported that it was difficult or very difficult to see in bright sunlight.
(REPRINTED) ARCH OPHTHALMOL / VOL 127 (NO. 11), NOV 2009 Baseline characteristics of the eyes stratified by whether they had surgery are shown in Table 2 . For the eyes that had surgery, the mean baseline visual acuity was 20/120 (logMAR, 0.78) and the median value was 20/75 (logMAR, 0.57). Only 20% of eyes had a baseline visual acuity of 20/40 or better, and none had 20/20, while 21% had a visual acuity worse than 20/400 and 4.5% had LP or NLP. Most eyes (79%) had evidence of epilation. Signs of severe trichiasis were common, with 16% having severe entropion; 39%, 5 or more lashes touching the globe; and 30%, 5 or more lashes touching the cornea.
Differences by age, sex, and baseline severity were examined for the outcomes of visual acuity and subjective symptoms ( Table 3 and Table 4 ). There were no differences by sex, but with increasing age category, a higher mean logMAR value was observed; the mean logMAR score was 0.626 for participants aged 40 years or younger, 0.778 for participants aged between 41 and 59 years (P=.006), and 0.954 for individuals 60 years old or older (PϽ.001). A greater number of lashes touching the globe was associated with an increase in the mean logMAR score. Severe trichiasis was associated with subjective eye pain and photophobia.
Paired baseline and follow-up visual acuity measurements were available for 739 eyes that had surgery and 79 that did not after excluding 35 eyes with visual acuity of LP or NLP at baseline and 25 eyes in which visual acuity data were missing at either baseline or follow-up ( Table 5 ). The mean improvement in visual acuity for the eyes that had surgery was 0.129 logMAR units. A smaller, yet statistically significant, mean improvement in visual acuity of 0.079 logMAR units was observed in the eyes that did not have surgery. Only 36 eyes (4.6%) had experienced recurrence between 2 and 6 months after surgery, too few to examine the effect of recurrence.
To examine the effect of surgery, a multivariate model using all eyes was developed to predict improvement in visual acuity of greater than 1 line (logMAR Ͼ0.1), adjusting for age and sex ( Table 6 ). Surgery provided a significant improvement in visual acuity (OR, 1.68; 95% CI, 1.04-2.70). Postoperative treatment with azithromycin compared with tetracycline was not associated with significant visual acuity improvement.
We further explored the factors related to visual acuity improvement in the eyes that had surgery, which would allow us to include severity of trichiasis (eyes that did not have surgery did not have trichiasis). The only predictor of eyes that would improve was number of lashes touching the globe, with those with more severe trichiasis most likely to have improvement (OR,2.02; 95% CI, 1.30-3.13) ( Table 7) . Because severe trichiasis was associated with worse baseline vision, we could not model the 2 predictors together. However, if we substitute baseline visual acuity for baseline trichiasis severity, a similar statistically significant association was observed (data not shown). We could not examine the effect of recurrence on visual acuity because we only had 30 eyes with recurrent trichiasis at 6 months in this cohort. While the visual acuity at follow-up was worse in these eyes than in eyes with nonrecurring symptoms (0.959 vs 0.771 logMAR units, respectively), the difference in outcome was not significant (P=.08).
SUBJECTIVE ASSESSMENTS
Trichiasis surgery improved subjective assessments of pain and photophobia. At baseline, most individuals (93.8%) described their pain as moderate/severe, while 6 months after surgery, only 1.4% described this level of pain intensity (PϽ.001) ( Table 8) . Similarly, while 90.4% of patients reported seeing in bright sunlight as difficult or very difficult at baseline, only 0.9% found it to be significantly difficult after surgery (PϽ .001). We were not able to evaluate the possibility that acuity improvements were due to improvement in the subjective symptoms, as so few people had problems after surgery.
COMMENT
In this study, we found that surgery for eyes with trichiasis provided significant improvement in visual acuity at 6 months compared with eyes without trichiasis that did not have surgery. On average, eyes that had surgery improved 1 to 2 lines of visual acuity. Eyes with severe trichiasis at baseline were most likely to show improvement in vision. Trichiasis surgery also appeared to result in a major decline in significant eye pain and photophobia.
The results of this study are consistent with earlier studies conducted in Oman and The Gambia that described improvement following surgery. In Oman, a beneficial effect of surgery was described for visual acuity of eyes with major trichiasis at 9 or 21 months compared with fellow eyes that did not have surgery. 6 On average, visual acuity improved by half a line of Snellen acuity. 6 As in our study, the use of eyes that did not have surgery as a comparison group makes the improvement in visual acuity in the present study unlikely to be due solely to any learning effect of repeated visual acuity testing. The Gambian study also demonstrated visual acuity improvement 12 months after surgery but did not use a comparison group of eyes that did not have surgery. 10 The magnitude of visual acuity improvement seen was 0.14 logMAR units, which represents 1 to 2 lines of visual acuity improvement and is similar to the improvement of 0.13 logMAR units that we found among surgical eyes in our study.
Other studies have shown no significant change in or deterioration of visual acuity with trichiasis surgery. 8, 9 One study in The Gambia found no change in visual acuity at 1 year, 8 based on visual acuity in the better-seeing eye (which may not have been the eye receiving surgery). We found that improvement was more likely with more severe trichiasis at baseline and worse in the surgical eye at baseline. Use of the better eye for the analysis in The Gambian study is one possible reason why no Abbreviations: CI, confidence interval; OR, odds ratio. a For the number of lashes touching the globe, the most severely affected eye of an individual was used in the analysis.
b N = 439 individuals. acuity benefit was observed if surgery was performed on the eye with worse sight. Another study reported deterioration in vision 3 to 4 years after surgery. 9 This finding likely indicates that time elapsed since surgery may be an important determinant of the change in visual acuity observed if recurrence is high (42% in this study) and if the population is older and subject to vision loss due to cataract. The high rates of trichiasis recurrence also distinguish these studies from ours, which had a low incidence of trichiasis recurrence following surgery (4.6%). This is important because in The Gambia, less improvement was seen in eyes with recurrent trichiasis compared with those without recurrent trichiasis. 9 In our study, a similar trend was observed, but with only 36 of the 790 eyes that had surgery developing recurrent trichiasis, the power of the study to detect change for recurrent eyes was limited.
There are several possible reasons why trichiasis surgery may lead to improvement in visual acuity. One is that surgery to correct trichiasis results in decreased corneal edema and ocular discharge, with some restoration of the corneal surface after removal of the trichiatic lashes. This is supported by a study that showed that surgical correction of trichiasis resulted in a significant reduction in the prevalence of corneal opacity. 9 Another possibility is that trichiasis surgery leads to a significant improvement in individuals' subjective symptoms and thus increases their ability to perform visual acuity testing. Indeed, we found that trichiasis surgery resulted in a substantial decrease in the amount of significant eye pain and photophobia. However, we were unable to ascertain if the improvement in visual acuity occurred as a result of the decrease in subjective concerns, as only a very small number of participants (less than 1.5%) reported significant problems after surgery.
Our data indicate that worse baseline trichiasis severity or worse baseline visual acuity were significant predictors of visual acuity improvement after surgery, a finding similar to that in The Gambia. 10 Other series of patients with mostly modest trichiasis or modest acuity loss at baseline may not find such significant improvement in vision. For our analyses, we excluded eyes with LP or NLP, as they would be more likely to have vision loss from other causes and not result in improvement with trichiasis surgery. These eyes only made up 3.5% of the eyes in our cohort, but if they are more frequent in other patient mixes, the change in visual acuity will be more modest.
One limitation of our study is the relatively short time after surgery in which we remeasured visual acuity, ie, 6 months. However, we wanted to measure an effect of surgery, and the longer the time of follow-up since surgery, the more likely other causes are to influence the findings such as recurrence or progression of cataract. Also, a shorter time period minimizes loss to follow-up. However, additional follow-up times at 12 months or later would have been desirable to determine if the beneficial effect of surgery persisted.
Finally, this is a secondary analysis in the context of a clinical trial, and while we explored biologically relevant factors prespecified before the analyses, we are aware of these limitations.
In summary, trichiasis surgery was found to have improved visual acuity outcomes at 6 months in this cohort of Ethiopian patients, with eyes that had surgery being 1.7-fold more likely to experience significant improvement in visual acuity than eyes that did not have surgery. In addition, the surgery resulted in a substantial reduction in subjective concerns of significant eye pain and photophobia. Thus, surgery appears valuable, not only to prevent vision loss, but to recover some vision in patients with trichiasis. 
Ophthalmological Numismatics
T he Swedish Ophthalmological Society, which is now entering its second century, was founded as a result of a meeting of 17 Swedish ophthalmologists in Uppsala, Sweden, in May 1908. Allvar Gullstrand, MD, of Uppsala, the only ophthalmologist to be awarded a Nobel Prize for Medicine, was elected the first president of the newly formed society. Today the society has a membership of more than 800 ophthalmologists from both the public and private health care sectors and meets twice a year, once in conjunction with the Swedish Society of Medicine, and the other as a stand-alone meeting. Centennial celebrations were held on May 31, 2008, at Uppsala University.
For the centennial in 2008, a commemorative medal by the artist Ernst Nordin was struck at the Sporrong mint in Stockholm, Sweden. It is 56 mm in diameter and is struck in gold-plated silver, silver, or bronze. An example of the bronze medal is illustrated here.
The obverse depicts the clothed bust of Gullstrand facing three-quarters to the right. The Swedish inscription, translated, is "Allvar Gullstrand, founder and first president." The artist's initials, E. N., are to the left of the bust.
The reverse depicts an abstract eye in profile, which is the symbol of the Swedish Ophthalmological Society. The Swedish inscription, translated, is "Swedish Ophthalmological Society, 1908-2008." 
